Vasorelaxing and receptor binding properties of NZ-105, a novel dihydropyridine derivative, in isolated rabbit aorta.
The vasorelaxing and dihydropyridine receptor binding properties of NZ-105, a new dihydropyridine derivative, were studied using isolated rabbit aorta, and compared with those of nicardipine, nifedipine and diltiazem. NZ-105 (3 x 10(-10)-3 x 10(-9) M), nicardipine (3 x 10(-10), 10(-9) M), and diltiazem (3 x 10(-7), 10(-6) M) selectively relaxed aortic strips precontracted with high-K+ solution (50 mM) with little effect on strips precontracted with phenylephrine (10(-5) M) or clonidine (10(-6) M). The relaxation produced by NZ-105 was of very slow onset, and no recovery was observed after a 2 hr washout with high-K+ or normal bathing solution. NZ-105 (3 x 10(-10)-3 x 10(-9) M) caused a non-parallel depression of the concentration-response curve for the CaCl2-induced contraction in high-K(+)-depolarized rabbit aorta, whereas nicardipine (10(-10), 3 x 10(-10) M), nifedipine (10(-9), 3 x 10(-9) M) and diltiazem (10(-7), 3 x 10(-7) M) all produced a concentration-related rightward displacement of the curve. The depression induced by NZ-105, but not by nicardipine, became greater as the period of preincubation with the drug was prolonged. NZ-105, nicardipine and diltiazem, at the very high concentration of 10(-6) M, caused a slight and noncompetitive inhibition of the concentration-response curves for norepinephrine, prostaglandin F2 alpha, angiotensin II and 5-hydroxytryptamine. NZ-105 displaced 3H-nitrendipine binding to rabbit aortic membranes in a manner similar to that of nicardipine and nifedipine, and this was also incubation time-dependent. These results indicate that NZ-105 possesses selective calcium antagonist properties, with respect to the rabbit isolated vascular smooth muscle, which are of very slow onset and long-lasting. The slow onset of the vasorelaxation may be due to a slow association rate to dihydropyridine receptors. These pharmacological properties of NZ-105 may, at least in part, be responsible for the slow onset and long duration of its antihypertensive action in vivo.